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“Telah timbul berbagai kerosakan di darat dan di laut dengan sebab apa yang 
telah dilakukan oleh tangan manusia; (timbulnya yang demikian) kerana Allah 
hendak merasakan mereka sebahagian dari balasan perbuatan-perbuatan buruk 
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 Water quality of the Johor coastal areas especially from Straits of Johor has 
long shown high level of metals. Conch Strombus which colonize near the shore 
ecosystem is exposed to metals in the aquatic environment. This study was carried 
out to evaluate the use of Strombus as an indicator of metals contamination at Johor 
coastal area. Moreover, Strombus is also a popular food source with high commercial 
value in the southern part of Peninsular Malaysia. Therefore, assessment on the metal 
status is crucial since direct consumption of contaminated seafood would cause 
adverse effect to human health. Strombus’s specimens, sediment and seawater 
samples were collected during spring low tide from July 2010 to July 2012 at seven 
different sites. There were three species of Strombus found during this study i.e 
Strombus canarium, Strombus urceus and Strombus aratrum. Strombus canarium 
turned to be the most abundance and highly distributed compared to other species. 
The metal concentrations (As, Cd, Cu, Pb and Zn) in the sediment, seawater and soft 
tissues of S. canarium were analyzed using inductively coupled plasma mass 
spectroscopy (ICP-MS). All of the metal concentration except for As exceeded the 
permissible limit of Malaysia Marine Water Quality Criteria (MMWQC) for Class E 
where Zn shows the highest range in water (0.002-0.165 mg/L) as well as in 
sediment (23.903-56.286 µg/g dry weight). Overall, high concentrations of metals 
were recorded at western part of Johor Straits. Metal content in sediment could be 
classified as polluted with Cu (7.247-46.868 µg/g dry weight) according to the 
Environmental Protection Agency (EPA) sediment quality. S. canarium also 
contained high accumulation of Zn (13.270-22.082 mg/kg wet weight). Nevertheless, 
all metal concentration in the soft tissues of S. canarium was within the 
recommended limit of Food and Agriculture Organization (FAO) and World Health 
Organization (WHO). On the other hand, experiments on toxicity were also carried 
out and reported as median lethal concentration (LC50). Abnormal behavior such as 
secretion of mucus in large quantities was observed, especially at high concentration 
of metals. Cu appeared to be more toxic than other metals with the value of LC50, 
0.261 mg/L. Generally, the result indicates that the S. canarium can be employed as 
bio-indicator for metal contamination since they tend to reflect the quality of 



















 Kualiti air di kawasan laut Johor terutamanya Selat Johor telah lama 
menunjukkan tahap bacaan logam yang tinggi. Gonggong Strombus yang mendiami 
ekosistem pantai terdedah kepada logam di dalam persekitaran akuatik. Kajian ini 
dijalankan untuk menilai kegunaan Strombus sebagai penunjuk pencemaran logam di 
kawasan laut Johor. Tambahan pula, Strombus merupakan sumber makanan laut 
yang popular dan memiliki nilai komersial yang tinggi di bahagian selatan 
Semenanjung Malaysia. Oleh itu, penilaian terhadap status kandungan logam adalah 
penting kerana pengambilan terus makanan laut yang tercemar boleh mengakibatkan 
kesan buruk terhadap kesihatan manusia. Spesimen Strombus, sampel sedimen dan 
air telah dikumpul sewaktu air surut dari Julai 2010 sehingga Julai 2012 di tujuh 
kawasan berlainan. Sebanyak tiga spesis Strombus dijumpai iaitu Strombus 
canarium, Strombus urceus dan Strombus aratrum. Strombus canarium adalah yang 
paling banyak ditemui dan mempunyai taburan yang luas berbanding dengan spesis 
lain. Kepekatan logam (As, Cd, Cu, Pb and Zn) di dalam tanah, air dan tisu S. 
canarium dianalisis menggunakkan induktif ditambah plasma spektrometri jisim 
(ICP-MS). Semua kepekatan logam kecuali As melebihi had yang dibenarkan oleh 
Kriteria dan Piawaian Air Laut Malaysia (MMWQS) untuk Kelas E di mana Zn 
menunjukkan julat tertinggi (0.002-0.165 mg/L) begitu juga di dalam sedimen 
(23.903-56.286 µg/g berat kering). Secara keseluruhan, kepekatan logam yang tinggi 
telah dicatatkan di kawasan barat Selat Johor. Kandungan logam dalam sedimen 
boleh dikelaskan sebagai tercemar dengan Cu (7.247-46.868 µg/g berat kering) 
berdasarkan kualiti sedimen oleh Agensi Perlindungan Alam Sekitar (EPA). S. 
canarium juga mengandungi pengumpulan Zn yang tinggi (13.270-22.082 mg/kg 
berat basah). Walaubagaimanapun, semua kepekatan logam dalam tisu lembut S. 
canarium berada dalam had yang dibenarkan oleh Pertubuhan Makanan dan 
Pertanian (FAO) dan Pertubuhan Kesihatan Sedunia (WHO). Sementara itu, 
eksperimen ketoksikan juga dijalankan dan dilaporkan sebagai kepekatan yang 
menyebabkan kematian sebahagian organisma (LC50). Penghasilan mukus dalam 
kuantiti yang banyak diperhatikan pada kepekatan logam yang tinggi. Cu didapati 
lebih toksik berbanding logam lain dengan nilai LC50, 0.261 mg/L. Secara 
keseluruhan, keputusan kajian menunjukkan S. canarium boleh digunakan sebagai 
penunjuk biologi untuk pencemaran logam di mana spesies ini cenderung untuk 
mencerminkan kualiti persekitaran.   
 
 
 
 
 
 
 
